The anonymized data set can be found at <https://osf.io/kqd4e/>.

Introduction {#sec001}
============

Many instruments have been designed to measure different facets of sexual attitudes, such as the Sexual Opinion Survey \[[@pone.0202551.ref001]\], based on the erotophobia-erotophilia concept or Trueblood Sexual Attitudes Questionnaire \[[@pone.0202551.ref002]\], based on the conservatism-liberalism concept. However, few have been developed exclusively to measure Attitudes toward Sexual Behaviors (ASB) \[[@pone.0202551.ref003]\]. Moreover, neither sexual attitude instruments nor ASB instruments usually reflect the context where the specific sexual behaviors take place (e.g., casual relationship) in the content of their items, nor given the time when they were published \[[@pone.0202551.ref004]\], do they include the new and emerging sexual behaviors (e.g., sexting). Additionally, the measurement model usually used in the sexual attitude instruments is the Classical Test Theory, only focused on person measures and where each item is equally weighted in the estimation of construct. For these reasons, to develop a model for the measurement of ASB which considers the context where sexual behaviors occur and the new sexual behaviors, and which enables conjoint measurement of persons and items in the same construct is essential (each item is not equally weighted in the estimation of construct).

First, to establish a theoretical framework providing support for an operative ASB definition useful for measuring it, the instrument's content must be specified. On the one hand, in the case of ASB, this content must collect the main sexual behaviors. In general, research focused on sexual behaviors has undergone changes brought about by the socio-historical moment in which studies were done. In the beginning, much research in the area of sexuality concentrated on sexual intercourse in general and the vaginal intercourse was the most considerate sexual behavior \[[@pone.0202551.ref005], [@pone.0202551.ref006]\]. This is because for centuries, the only acceptable sexual behavior was the vaginal intercourse within the context of marriage and for the purpose of procreation \[[@pone.0202551.ref007]\]. Later, sexual activity started to expand and research began to differentiate specific sexual behaviors such as kissing and caressing, vaginal coitus, masturbation, oral sex, and anal sex \[[@pone.0202551.ref008]\]. Oliver and Hyde \[[@pone.0202551.ref009]\] in a meta-analysis of gender differences in sexuality, mention different specific sexual behaviors like kissing, petting, intercourse, masturbation, oral sex, etc. From 1943 to 1999 people´s sexual attitudes and behavior changed substantially in the United States \[[@pone.0202551.ref010]\]. For instance, young women and men became more sexually active (e.g., age at first intercourse decreased from 19 to 15 years among young women), attitudes toward premarital intercourse became more permissive and feelings of sexual guilt decreased over time \[[@pone.0202551.ref010]\].

Subsequently, Petersen and Hyde \[[@pone.0202551.ref011]\] in a meta-analytic review of research on gender differences in sexuality (from 1993 to 2007) added sexual behaviors such as anal sex, pornography use, cybersex, casual sex, and same-gender sexual behavior (among others), and eliminated kissing (because few studies evaluated the incidence of kissing in the last two decades). These new sexual behaviors show that at the present time sexual activity is not morally restricted to traditional heterosexual marriage: occurs between unmarried romantic partners, casual partners, and between people of different sexual orientations, and is not purely focused on procreation \[[@pone.0202551.ref007]\]. Moreover, Twenge, Sherman, and Wells \[[@pone.0202551.ref012]\] demonstrate that U.S. adults in 2000--2012 (vs. the 1970 and 1989s) had more sexual partners, were more probably to have had sex with casual partners, and were more accepting of non-marital sex.

With respect to the development of a theoretical model, the ASB instrument's content must collect the wide range of sexual behaviors hierarchically ordered. For this, the classifications on sexual behaviors are very important. Sexual behaviors may be divided basically by how they are performed \[[@pone.0202551.ref007]\] and their frequency \[[@pone.0202551.ref013], [@pone.0202551.ref014]\]. Sexual behaviors may be done in solitary, with a partner (dyadic) or with more than one person at the same time. They may also be very frequent (e.g., caressing and coitus), frequent (e.g., oral sex and masturbation) or infrequent (e.g., anal sex and group sex). Studies that have divided sexual behaviors according to their frequency have included mostly people with heterosexual orientation \[[@pone.0202551.ref014]\]. However, results on the frequency in specific sexual behaviors in non-heterosexual people are different \[[@pone.0202551.ref015]\].

Solitary sexual behaviors studied most and which should be included in a theoretical model for measuring ASB are solitary masturbation \[[@pone.0202551.ref016], [@pone.0202551.ref017]\] and sexual fantasies \[[@pone.0202551.ref018], [@pone.0202551.ref019]\]. Solitary masturbation may be accompanied by other sexual behaviors which should also be included, such as the use of erotic material. Although erotic material may be used by couples, studies show they are used more in solitary \[[@pone.0202551.ref020], [@pone.0202551.ref021]\].

Among the dyadic sexual behaviors studied most and which should be reflected in a model for measuring ASB are caressing \[[@pone.0202551.ref022]\], penile-vaginal intercourse \[[@pone.0202551.ref023], [@pone.0202551.ref024]\], oral sex \[[@pone.0202551.ref025], [@pone.0202551.ref026]\], mutual masturbation \[[@pone.0202551.ref014], [@pone.0202551.ref027]\] and anal sex \[[@pone.0202551.ref024], [@pone.0202551.ref028]\]. In addition to these sexual behaviors, with the development of the new Information and Communication Technologies (ICT), new sexual behaviors, such as cybersex \[[@pone.0202551.ref029]\] and sexting \[[@pone.0202551.ref030]\] have emerged. Finally, the sexual behaviors performed with a partner can also be done with more than one person at the same time. This type of sexual relations called threesome \[[@pone.0202551.ref031]\] and group sex \[[@pone.0202551.ref032]\] should also be included.

In addition to specific sexual behaviors, the context in which they take place is also important. Chambers \[[@pone.0202551.ref033]\] found that a large percentage of people feel more comfortable when certain sexual behaviors, such as oral sex, are done within a steady relationship than when they are done with a casual partner. Similarly, cybersex has been found to be more frequent with a steady partner than a casual partner, like someone they do not know well or at all \[[@pone.0202551.ref034]\], and sexting is more common between steady partners than uncommitted singles \[[@pone.0202551.ref035]\]. Looking at the context of sexual behaviors, solitary sexual behaviors may be done when a person has a partner or not, but is less frequent when a person has a steady partner \[[@pone.0202551.ref017]\]. Dyadic sexual behaviors may mainly take place with a steady partner or with a casual partner \[[@pone.0202551.ref024]\].

Therefore, this study was based on a new theoretical model for measuring ASB which includes solitary sexual behaviors, dyadic sexual behaviors and sexual behaviors with more than one person at the same time, and in different contexts. For solitary sexual behaviors when one has a partner or not and for dyadic sexual behaviors, with a steady or casual partner. Furthermore, this model considers very frequent dyadic sexual behaviors in heterosexual people (caressing, penile-vaginal intercourse, mutual masturbation, and oral sex) and an infrequent dyadic sexual behavior in heterosexual people (anal sex) and includes new sexual behaviors, such as cybersex and sexting. The model also contains the use of erotic material like erotic magazine or books, and erotic movies. Finally, it includes the sexual relations with more than one person at the same time such as threesome and group sex. The new theoretical model for measuring ASB is shown in the [Fig 1](#pone.0202551.g001){ref-type="fig"}

![Theoretical framework of the Attitudes toward Sexual Behaviors.\
*Note*. ICT = Information and Communication Technologies; SB = Sexual Behaviors.](pone.0202551.g001){#pone.0202551.g001}

Although attitude has had many different definitions, \[[@pone.0202551.ref036]--[@pone.0202551.ref038]\], they all agree that attitude may be inferred from evaluations of objects in a dimension that varies from positive to negative \[[@pone.0202551.ref039]\]. An attitude is a psychological tendency expressed by the evaluation of a particular attitudinal object with some degree of favor or disfavor \[[@pone.0202551.ref040]\]. In this study, the attitudinal object, which is the stimulus that elicits the response, are sexual behaviors. But on an attitudinal continuum of favor or disfavor, not all sexual behaviors should have the same value \[[@pone.0202551.ref041]\]. Although in the context of sexual attitudes, most instruments is based on the Classical Test Theory, where each item is equally weighted in the estimation of construct, this proposal makes a conjoint measurement of persons and items based on an Item Response Theory model. The novelty of this model is that it enables the items to have different difficulties in the estimation of construct (person's ASB): e.g., an item reflecting penile-vaginal intercourse with a steady partner may be easier for participants to endorse than an item reflecting cybersex with a casual partner.

In a stimulus-centered attitude scaling, Blanc and Rojas \[[@pone.0202551.ref042]\] showed that items reflecting frequent sexual behaviors (penile-vaginal intercourse, oral sex, and caresses) are easier for participants to endorse than items reflecting infrequent sexual behaviors (anal sex, group sex, and cybersex). In this study was also found that frequent and infrequent sexual behaviors were closer in people with casual partners than in people with steady partners in the continuum, evidencing the need to contextualize the sexual behaviors.

In general, the psychometric theory predominant in developing instruments for measuring sexual attitudes is the Classical Test Theory. In this psychometric model, mainly focused on reliability, the person total scores have been obtained by assigning the same score to each item within the instrument \[[@pone.0202551.ref043]\]. The Classical Test Theory assumes that each item usually contribute with the same amount in the estimation of construct and only locates persons in the continuum (uses a person-centered scaling). The Item Response Theory is an alternative to the Classical Test Theory. Among the models based on the Item Response Theory are Rasch models. Rasch models offer relevant advantages over the Classical Test Theory because resolve the double invariance problem: person measures are independent of the instrument used, and, the estimates of the items and test properties are independent of the sample of individuals used. Moreover, while there is an only one standard error of measurement for the whole test in the Classic Test Theory, in Rasch models there are standard errors of measurement associated with each level of the construct.

Rasch models also allow conjoint measurement of persons and items in the same construct and can estimate the extent to which each item measures the ability of the people. This is, each item has its own contribution (item parameter or item difficulty) for the estimation of construct measured. Rasch models allow the elaboration of unidimensional scales for latent variables where the probability of the person´s response to an item is a logistic function determined by the person's ability (person parameter) and item difficulty (item parameter). These models transform the raw scores of persons and items on an interval scale (the same metric for persons and items) called logits (or log-odds units), with a mean of 0 and standard deviation of 1 \[[@pone.0202551.ref044]\]. This measurement scale enables to interpret the differences in measurement of persons and items in a similar way throughout the entire construct.

Furthermore, Rasch models can be used as a construct validation tool because it permits to build a hypothetical unidimensional line along which items are hierarchically located according to their difficulty and persons by their abilities \[[@pone.0202551.ref045]\]. They can "map" items and persons, that is, find out the location of the items on the continuum along with distribution of the person measures. Observation of this map and comparison to the theoretical proposals the scale is based on (which define how the items should be located on the continuum) provides a powerful source of evidence of validation of the theoretical models. Among the Rasch models, the *rating scale model* \[[@pone.0202551.ref044]\] is a specific polytomous model applicable to measuring attitudes where all the items have the same graduated response scales (e.g., Likert-type items). In the case of ASB measurement, by applying this model, the items referring to sexual behaviors can be mapped if the data fit to the model.

The purpose of this research was to find evidence of validity of a new theoretical model proposed for the measurement of ASB using the person-item map of a rating scale model. It was expected that the items reflecting sexual behaviors would be grouped and distributed according to the following hypotheses: a) the items reflecting dyadic sexual behaviors with a steady partner should have a lower value on the scale (continuum) than the items reflecting dyadic sexual behaviors with a casual partner (the first ones should be easier for participants to endorse than the second ones), b) items reflecting very frequent dyadic sexual behaviors should have a lower value on the scale than the items reflecting infrequent dyadic sexual behaviors, c) the items reflecting solitary sexual behaviors when a person does not have a partner should have a lower value on the scale than the items reflecting solitary sexual behaviors when a person has a partner, d) the items reflecting solitary sexual behaviors (solitary masturbation and sexual fantasies) are going to be located close to each other on the continuum along with the items reflecting the use of erotic material (they should have similar difficulties for participants to endorse), and e) the items reflecting infrequent sexual behaviors (anal sex, threesome and group sex) and sexual behaviors via ICT should have the highest values on the scale (they should be the hardest items for participants to endorse).

Method {#sec002}
======

In this study, the instrument was applied to two independent samples, each with different item response choices. This was done to replicate the distribution of the location of the items on the map and see if it matched to the theoretical proposal for ASB measurement.

Participants {#sec003}
------------

The first sample included 300 young participants ranging in age from 18 to 30 years, selected by quota sampling by sex. The second sample consisted of 584 young participants ranging in age from 18 to 30 years, also selected by quota sampling by sex. The sociodemographic and sexual characteristics of both samples are shown in [Table 1](#pone.0202551.t001){ref-type="table"}. Because most participants had a heterosexual orientation and the orientation might influence in the results, only heterosexual people were included in the analysis.

10.1371/journal.pone.0202551.t001

###### Sociodemographic and sexual characteristics of both samples.

![](pone.0202551.t001){#pone.0202551.t001g}

  Variables                                     First Sample   Second Sample
  -------------------- ------------------------ -------------- ---------------
  Sex                  Women                    150 (50%)      292 (50%)
  Men                  150 (50%)                292 (50%)      
  Age                  M                        21.56          22.20
  SD                   2.73                     3.27           
  Level of education   Primary or high school   174 (58.0%)    404 (69.2%)
  University studies   126 (42.0%)              182 (30.1%)    
  Partner              Steady partner           154 (51.3%)    281 (48.1%)
  Casual partner       29 (9.7%)                55 (9.4%)      
  No partner           117 (39.0%)              248 (42.5%)    
  Sexual orientation   Heterosexual             291 (97.0%)    536 (91.8%)
  Homosexual           4 (1.3%)                 25 (4.2%)      
  Bisexual             4 (1.3%)                 23 (3.9%)      
  Asexual              1 (0.3%)                 0 (0.0%)       

Instrument {#sec004}
----------

### Test of Attitudes toward Sexual Behaviors (TASB) {#sec005}

This test (Appendix A) was designed to measure attitudes toward specific sexual behaviors in different contexts, understanding ASB as the psychological tendency expressed by evaluation of sexual behaviors with some degree of favor or disfavor. The TASB is made up of 22 items, where each item refers to performance of a sexual behavior. Dyadic sexual behaviors included are caressing, penile-vaginal intercourse, mutual masturbation, oral sex, anal sex, cybersex, and sexting (14 items, 7 items referring to a steady partner and 7 items with a casual partner), the solitary sexual behavior were solitary masturbation and sexual fantasies (4 items, 2 items reflecting when a person has a partner and 2 items when a person does not have a partner), and the sexual behavior with more than one person at the same time were threesome and group sex (2 items). Finally, the test includes 2 items referring to the use of erotic material (erotic magazines and books and erotic movies). All the items have a five-choice Likert-type format (from -2 very negative to +2 very positive). The higher the score, the more positive the ASB is.

For the second sample, since the analysis of the functioning of TASB item response choices showed that five could be many categories, it was decided to include only three item choices. The participants had to evaluate the sexual behavior with only three item response choices: negative, neither negative nor positive, or positive. The higher the score, the more positive the ASB is.

### Sociodemographic items {#sec006}

Questions about sex, age, level of education, relationship status, and sexual orientation were included.

Procedure {#sec007}
---------

In the first sample, the test was administered individually in computerized format at the facilities of a university of Spain outside of class hours. The study was disseminated in that university. The first block presented dyadic sexual behaviors with a casual partner, the second dyadic sexual behaviors with a steady partner and in the third block, the rest of the sexual behaviors. Participants were given a gratification of 5 Euros.

In the second sample, the test was administered on the Google Forms platform. Students from another university of Spain were sent a link so they could answer individually and spread it among their acquaintances. First, students were informed about the study during class hours and they had a week to participate. Later, they spread the link to their acquaintances. Only student acquaintances were included in this sample. The whole set of items was presented in a manner similar to the first sample. Participants were not given any gratification.

All participants signed an Informed Consent Form before they completed the questionnaire. The topic of the study, the inclusion criteria (e.g., being of legal age), the anonymity, the voluntariness, and the rights of the participants were contained in that consent form. The study was also approved by the Bioethics Committee on Human Research of the University of Almeria.

Data analysis {#sec008}
-------------

The psychometric model applied in both samples was the rating scale model \[[@pone.0202551.ref044]\], a polytomous Rasch model. The rating scale model considers the probability of the person answering one of the response categories of an item as a logistic function determined by the person's ability (known as person's parameter which allows locating persons on the unidimensional continuum, in this case according to his/her level of ABS construct) and the item difficulty (known as item's parameter, which locate the items on the unidimensional continuum, in this case according to how easy/difficult it is to evaluate favorably a sexual behavior).

First, the existence of atypical values resulting from two cases in the first sample and ten cases in the second sample were analyzed and eliminated. Later, fit of data to the rating scale model was checked by residual analysis (differences between the values expected by the model and data observed) for the overall fit (items and persons), as well as fit for each of the items. The analysis concentrated on the mean square fit statistics analyzed based on two indices, the infit (sensitive to unexpected response patterns to items near the person measure level) and outfit (sensitive to unexpected response patterns to items far from the person measure level). These statistics are appropriate and the data fit to the model when they vary from 0.4 to 1.6.

To analyze dimensionality, the Principle Components Analysis (PCA) of standardized residuals was calculated. If the variance explained by measures (item parameters, person parameters and rating scale structure) is greater than 60%, and the unexplained variance in first contrast is less than 5.0%, the assumption of unidimensionality is fulfilled. To analyze local independence, the residual correlations between items were calculated. Residual are those parts of the data not explained by the Rasch model \[[@pone.0202551.ref046]\]. High correlation of residuals for two items shows that those items may be locally dependent \[[@pone.0202551.ref046]\]. When these correlations are around .70 the assumption of local independence is not met \[[@pone.0202551.ref047]\].

Having checked fit of data to the model, person reliability and the separation indices for persons and items were analyzed. Reliability in the rating scale model is conceived as the percentage of answers observed that can be reproduced and estimated for both items and persons by the separation indices. Reliability varies from 0 to 1.00. Person reliability is equivalent to the test reliability reported by Classical Test Theory \[[@pone.0202551.ref046]\]. The separation index for persons is used to classify people and represent the number of different strata the instrument can detect in the sample. When this index is less than two (and person reliability \< .80), it shows the instrument cannot differentiate between persons with high and low scores and more item may be needed. The item separation index is useful for differentiating the order for locating the items on the unidimensional continuum (item hierarchy). This order is important for the amount of construct they must have according to the specifications of the test content to be compared to the order estimated from the data. When this index is below three it implies that persons in the sample are insufficient to confirm the order of the items (item difficulty hierarchy) and the test does not have items with high, low and medium difficulty \[[@pone.0202551.ref046]\].

Measurement accuracy was analyzed graphically using standard error of measurement associated with each ability level of the construct. Finally, a person-item map was obtained to locate the distribution of the items indicative of each sexual behavior and the person measures on the continuum and to obtain validity evidence of the theoretical model proposed. All analyses were done using WINSTEPS version 3.63.2 software \[[@pone.0202551.ref046]\].

Results {#sec009}
=======

Fit of data to the model {#sec010}
------------------------

[Table 2](#pone.0202551.t002){ref-type="table"} shows the mean square residual statistics for both infit (IMNSQ) and outfit (OMNSQ) for both samples. For the overall person fit, the infit and oufit mean-square statistics are 1.04 and 1.00 in the first sample, and are 1.02 and 0.99 in the second sample, respectively. For the overall item fit, the infit and oufit mean-square statistics are 0.51 and 0.53 in the first sample, and are 0.45 and 0.91 in the second sample, respectively. Infit and outfit mean-square statistics for items applied to the first sample vary from 0.67 to 1.57. Fit statistics of each item applied to the second sample varying from 0.52 to 1.49. Therefore, all the fit statistics are appropriate and compatible with the fit of data to the model.

10.1371/journal.pone.0202551.t002

###### Mean square fit statistics for the TASB for each sample.
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                                      Measure         Error       IMNSQ         OMNSQ         Item-total Correlation
  ----------------------------------- --------------- ----------- ------------- ------------- ------------------------
  **Person M**                        0.70 (1.33)     .28 (.47)   1.04 (1.02)   1.00 (0.99)   
  **Person SD**                       0.87 (1.29)     .08 (.13)   0.51 (0.45)   0.53 (0.91)   
  **Item M**                          0.00 (0.00)     .08 (.11)   1.03 (0.99)   1.00 (0.99)   
  **Item SD**                         1.28 (1.78)     .03 (.06)   0.18 (0.18)   0.22 (0.24)   
  I1.Caressing CP                     -0.34 (-0.40)   .07 (.09)   0.81 (0.89)   0.78 (0.98)   .59 (.52)
  I2. Penile-vaginal intercourse CP   -0.21 (-0.26)   .07 (.08)   0.96 (0.95)   0.90 (0.85)   .61 (.55)
  I3.Mutual masturbation CP           0.04 (-0.24)    .06 (.08)   0.72 (0.84)   0.71 (0.88)   .68 (.58)
  I4.Oral sex CP                      0.38 (0.84)     .06 (.07)   1.03 (1.04)   1.04 (0.98)   .64 (.61)
  I5.Anal sex CP                      1.39 (2.05)     .06 (.07)   0.96 (0.98)   1.03 (1.00)   .61 (.67)
  I6.Sexting CP                       1.81 (2.61)     .07 (.08)   1.37 (1.20)   1.41 (1.25)   .50 (.61)
  I7.Cybersex CP                      2.03 (3.02)     .07 (.09)   0.93 (1.02)   0.92 (0.97)   .60 (.66)
  I8.Caressing SP                     -2.67 (-3.65)   .15 (.28)   1.04 (0.98)   0.85 (0.65)   .29 (.16)
  I9. Penile-vaginal intercourse SP   -3.14 (-3.65)   .19 (.28)   1.15 (0.98)   0.85 (0.72)   .26 (.16)
  I10. Mutual masturbation SP         -1.51 (-2.67)   .10 (.18)   1.28 (0.95)   1.06 (0.52)   .43 (.30)
  I11. Oral sex SP                    -1.39 (-1.95)   .09 (.14)   1.11 (1.03)   0.90 (1.14)   .55 (.34)
  I12. Anal sex SP                    0.51 (0.51)     .06 (.07)   1.19 (1.31)   1.23 (1.24)   .59 (.53)
  I13. Sexting SP                     0.76 (0.81)     .06 (.07)   1.56 (1.47)   1.57 (1.49)   .47 (.49)
  I14. Cybersex CP                    1.07 (1.44)     .06 (.07)   1.37 (1.22)   1.33 (1.30)   .57 (.59)
  I15.Solitary masturbation NP        -0.57 (-0.84)   .07 (.09)   0.81 (0.77)   0.84 (0.71)   .61 (.52)
  I16. Solitary masturbation SP       0.09 (0.02)     .06 (.08)   0.95 (0.88)   0.97 (1.07)   .59 (.56)
  I17.Sexual fantasies NP             -0.68 (-1.16)   .08 (.10)   0.85 (0.73)   0.87 (0.94)   .49 (.47)
  I18. Sexual fantasies SP            -0.03 (-0.27)   .07 (.08)   1.01 (1.09)   1.01 (1.44)   .50 (.45)
  I19.Erotic magazines or books       0.34 (0.24)     .06 (.08)   0.74 (0.73)   0.83 (0.84)   .60 (.59)
  I20.Erotic movies                   0.18 (0.25)     .06 (.08)   0.67 (0.77)   0.67 (0.86)   .67 (.60)
  I21.Threesome                       0.70 (1.26)     .06 (.07)   1.00 (1.00)   1.02 (1.01)   .62 (.63)
  I22.Group sex                       1.26 (2.03)     .06 (.07)   1.06 (0.90)   1.14 (0.91)   .56 (.67)

*Note*. Values for sample 2 are in parenthesis; CP = casual partner; SP = steady partner; NP = no partner.

The item measures (their level of difficulty) in logits for the first sample vary from -3.14 to 2.03 and the item-total correlations from .26 to .68. For the second sample, the measures of the items in logits vary from -3.65 to 3.02 and the item-total correlations from .16 to .67. In this last sample, the item measures in logits show a wider range.

Unidimensionality and local independence {#sec011}
----------------------------------------

In the first sample, the PCA of the standardized residuals shows that the variance explained by measures is 86.4%, and the unexplained variance in first contrast is 2.3%. In the second sample, the PCA of the standardized residuals shows that the variance explained by measures is 92.2%, and the unexplained variance in first contrast is 1.0%. Thus, the measure can be considered unidimensional.

In both sample, none of the standardized residual correlations are higher than .70. Moreover, of the 231 residual correlations only six (2.6%) in the first sample and four (1.7%) in the second sample are higher than .50. Therefore, the largest standardized residual correlations are limited and the local independence can be assumed.

Separation indices and reliability {#sec012}
----------------------------------

In the first sample, the separation index for persons is 2.80 and person reliability is .89. This separation index shows that the instrument is sufficiently sensitive to distinguish between almost three groups of persons (with negative, neutral and positive attitudes toward sexual behaviors). The separation index for items is 14.46. This separation index shows that the sample is adequate for differentiating items with different difficulty levels on the scale and comparing the data with the specifications of the test content proposed (construct validity). In the second sample, the separation indices for persons and items are 2.47 and 14.37, and person reliability is .85. Thus, separation indices for persons and items and person reliability are adequate in both samples.

Measurement accuracy for each level of the ASB construct {#sec013}
--------------------------------------------------------

TASB accuracy in terms of the standard error of measurement for each level of the construct in both samples appears in [Fig 2](#pone.0202551.g002){ref-type="fig"}. In both samples, the TASB is more accurate in the middle of the continuum than at the extremes (i.e., measurement error is higher in persons with extreme scores). Moreover, if the two error curves are compared, the measurement is better, in terms of precision, in the first sample than in the second sample, especially in the middle of the continuum. Whereas in the first sample, where the measurement has five response categories, the standard error of measurement in the middle is almost 0.2, in the second sample, where the scale has three response categories, the standard error is nearly 0.4. This result demonstrates that the TASB with five response categories is better, in terms of precision, than with three response categories.

![Standard errors of measurement for each ability level in the TASB in both samples.](pone.0202551.g002){#pone.0202551.g002}

Validity evidence of the theoretical proposal based on the person-item map {#sec014}
--------------------------------------------------------------------------

The person-item map \[[@pone.0202551.ref048]\] shows the conjoint distribution of the person measures and the location of the items on the same continuum measured. The items are on the right of the map and persons are on the left. The hardest items for participants to endorse (those which have the highest logit measures) are located at the top of the map, and the easiest items for participants to endorse (have the lowest logit measures) are at the bottom. In the first sample ([Fig 3](#pone.0202551.g003){ref-type="fig"}), the easiest item for participants to endorse is "penile-vaginal sexual intercourse with a steady partner" (-3.14 logits), and the hardest item is "sex over the internet (cybersex) with a casual partner" (2.03 logits). [Fig 3](#pone.0202551.g003){ref-type="fig"} shows how the items referring to very frequent dyadic sexual behaviors (caressing and penile-vaginal sexual intercourse) and frequent dyadic sexual behaviors (oral sex and mutual masturbation) with a steady partner are at the bottom. In the middle of the map are the items referring to: solitary sexual behaviors (solitary masturbation and sexual fantasies), the use of erotic material (erotic magazines and books and erotic movies) and, very frequent and frequent dyadic sexual behaviors with a casual partner. Finally, at the top are the items referring to infrequent sexual behaviors (threesome, group sex and anal sex), as well as sexual behaviors via ICT (cybersex and sexting).

![Item-person map of the sample 1.\
*Note*. **· =** one person; CP = casual partner; SP = steady partner; NP = no partner; ICT = Information and Communication Technologies.](pone.0202551.g003){#pone.0202551.g003}

In general, the items referring to dyadic sexual behaviors with a steady partner are easier for participants to endorse than the items referring to dyadic sexual behaviors with a casual partner. The items referring to solitary sexual behaviors when a persona does not have a partner are easier for participants to endorse than the items referring to solitary sexual behaviors when a person has a partner. The items referring to erotic material are near on the map of the latter.

Each black dot "●" represents a person measure. Although they are distributed throughout the continuum, the highest percentage is located in the higher middle of the continuum and seems to form a N distribution of the measure. The persons with have low scores in the construct are located at the bottom of the map and they are expected to evaluate the items above them (with more amount on the ASB construct or more score) negatively, such as cybersex and sexting. For instance, it is probable that a person with a logit score of 2.00 evaluated all items negatively except "penile-vaginal sexual intercourse with a steady partner" (-3.14 logit) and "caressing any intimate part of the body of a steady partner" (-2.67 logit). On the contrary, persons with very high scores are at the top of the map and it is probably that they evaluated both items at the bottom (e.g., oral sex with steady partner) and those at the top (e.g., group sex) positively. For instance, a person with a logit score of 3.00 (with positive ASB) it is probable that evaluated all items positively.

In the second sample ([Fig 4](#pone.0202551.g004){ref-type="fig"}), the easiest items for participants to endorse are "penile-vaginal sexual intercourse with a steady partner" and "caressing any intimate area of the body of a casual partner" (-3.65 logits), and the hardest item is "sex over the internet (cybersex) with a casual partner" (3.02 logits). These results are similar to the first sample. Grouping and distribution of the items on the map is also similar. At the bottom are the items that refer to very frequent and frequent dyadic sexual behaviors with steady partner. In the middle, items referring to solitary sexual behaviors, the use of erotic material and very frequent and frequent dyadic sexual behaviors with a casual partner. At the top are the items to referring to infrequent sexual behaviors and sexual behaviors via ICT. In this sample, the distribution of person measures is located at slightly higher values than in the first sample.

![Item-person map of the sample 2.\
*Note*. **· =** one person; CP = casual partner; SP = steady partner; NP = no partner; ICT = Information and Communication Technologies.](pone.0202551.g004){#pone.0202551.g004}

Discussion {#sec015}
==========

The aim of this study was to provide evidence of validity of a theoretical model for the measurement of ASB using a person-item map of a Rasch model, such as the rating scale model. Validity evidence of this theoretical model was obtained by observing the location of the item in this map and comparing them with the theoretical model, which define how they should be located on the continuum. Previously, the fit of the data to the model, unidimensionality and local independence, and the measurement accuracy were analyzed. The overall person fit, overall item fit, and fit of each item were adequate. Unidimensionality and local independence can be assumed. Likewise, separation indices, reliability, and measurement accuracy for each level of the ASB construct were also adequate. Although, the TASB with five response categories (first sample) was more precise than the TASB with three response categories (second sample).

Once goodness of fit of the data to the model and adequate measurement accuracy had been shown, a conjoint person-item map was made for the two independent samples using the same scale but with different item response choices. In both samples, the easiest item for participants to endorse was "penile-vaginal sexual intercourse with a steady partner". In the second sample, the easiest item was also "caressing any intimate area of the body of a casual partner". This finding is coherent with the theoretical proposal because for many years the only sexual behavior socially accepted was penile-vaginal intercourse in marriage. On the contrary, the hardest item for participants to endorse in both studies was "sex over the internet (cybersex) with a casual partner". In general, the results show that the items referring to dyadic sexual behaviors with a steady partner are easier for participants to endorse than the items referring to dyadic sexual behaviors with a casual partner (hypothesis a). This is analogous to what has been found in previous studies, where most people feel more comfortable with certain sexual behaviors with a steady partner than with a casual one \[[@pone.0202551.ref033]\]. It is also related to sexting and cybersex being more frequent among persons with steady relationships \[[@pone.0202551.ref034], [@pone.0202551.ref035], [@pone.0202551.ref049]\].

The easiest items referring to dyadic sexual behaviors are those including penile-vaginal sexual intercourse and caressing, and the hardest items referring to dyadic sexual behaviors are those including anal sex, sexting and cybersex (Hypothesis b). This result agrees with the findings of Blanc and Rojas \[[@pone.0202551.ref042]\] described earlier. The items reflecting frequent sexual behaviors are easier for participants to endorse than the items reflecting infrequent sexual behaviors.

On the other hand, the items referring to dyadic sexual behaviors with a casual partner are closer than the items referring to dyadic sexual behaviors with a steady partner. This is coherent with that Blanc and Rojas \[[@pone.0202551.ref042]\] found in their study, the frequent and infrequent sexual behaviors were closer in people who have a casual relationship than in people who have a steady relationship in the continuum.

The items referring to solitary sexual behaviors when a person does not have a partner (as expected) are easier than the items referring to solitary sexual behaviors when a person has a partner (Hypothesis c). These differences coincide with stronger acceptance of masturbation when a person does not have a partner than when has a partner \[[@pone.0202551.ref050]\]. Moreover, as expected the items referring to use of erotic material (erotic magazines and books and erotic movies) are near solitary sexual behaviors when a person has a partner on the map (Hypothesis d), and therefore, have similar difficulties for participants to endorse. This finding is consistent with other studies where the 83% of young men and the 55% of young women informed masturbating while viewing pornography \[[@pone.0202551.ref020]\]. The location of items referring to the use of erotic material shows that the use of erotic magazines and books and erotic movies are evaluated more negatively than frequent dyadic sexual behaviors, but more positively than infrequent sexual behaviors and sexual behaviors via ICT.

As expected, the hardest items for participants to endorse are those that include infrequent sexual behaviors (threesome, group sex and anal sex) and sexual behaviors via ICT (cybersex and sexting; Hypothesis e). On the one hand, many people may evaluate the sexual relations with more than one person at the same time negatively because this kind of relationship is different from the traditional relationships formed only by two people. In addition, the group sex may be harder than the threesome because it involves even more people. On the other hand, many people may evaluate sexual behaviors via ICT negatively mainly for two reasons: newness and risks. These behaviors are the newest and many people are still unfamiliar with them. They are also behaviors done by internet, and people who do them could lose control of the information they send, be deceived or blackmailed (e.g., sextortion) \[[@pone.0202551.ref051]\].

It may be observed on the map that in both samples, the items that make up the TASB are distributed suitably over the whole continuum to cover most of the sample in the study. That is, the results, using the Rasch person-item maps, show favorable evidence of validity to use the theoretical model for measuring Attitudes toward Sexual Behaviors in young people from 18 to 30 years of age.

Among the limitations of this study are the use of non-random samples, in which quotas were used for selecting the participants, and the limited number of non-heterosexual participants that were not included in the data analysis. Future studies should replicate this theoretical model proposed, not only in random samples, but also applied to people with a wider age range, from other cultures, and other sexual orientation. In addition, item invariance across different groups (e.g., heterosexual vs homosexual people) using differential item functioning should be explored. For instance, it could be that people of different sexual orientation with the same ASB have different probability of selecting one of the categories of an item.

Despite these limitations, it can be concluded that this study has shown favorable evidence of validity of the theoretical model proposed for measurement of ASB in heterosexual young people. The items referring to different sexual behaviors are grouped and distributed in a theoretically coherent manner on the map. In addition, models based on the Item Response Theory, such as Rasch models, allow for a more accurate measure of attitudes toward sexual behaviors than the Classical Test Theory model because they consider the different amount of construct (item difficulty) with which each item contribute to the person measure.

APPENDIX A: Test of Attitudes toward Sexual Behaviors (TASB) {#sec016}
============================================================

1.  Caressing any intimate part of the body of a casual partner \[*Acariciar cualquier zona íntima del cuerpo de una pareja ocasional*\].

2.  Penile-vaginal sexual intercourse with a casual partner \[*Realizar el coito (penetración vaginal) con una pareja ocasional*\].

3.  Mutual masturbation with a casual partner \[*Masturbarse mutuamente con una pareja ocasional*\].

4.  Oral sex with a casual partner \[*Realizar sexo oral con una pareja ocasional*\].

5.  Anal sex with a casual partner \[*Realizar sexo anal con una pareja ocasional*\].

6.  Send pictures or messages via the internet or a cell phone with sexual content (sexting) to a casual partner \[*Enviar imágenes o mensajes a través de internet o móvil (sexting) a una pareja ocasional*\].

7.  Sex over the internet (cybersex) with a casual partner. \[*Tener sexo a través de la red (cibersexo) con una pareja ocasional*\].

8.  Caressing any intimate part of the body of a steady partner \[*Acariciar cualquier zona íntima del cuerpo de una pareja estable*\].

9.  Penile-vaginal sexual intercourse with a steady partner \[*Realizar el coito (penetración vaginal) con una pareja estable*\].

10. Mutual masturbation with a steady partner \[*Masturbarse mutuamente con una pareja estable*\].

11. Oral sex with a steady partner \[*Realizar sexo oral con una pareja estable*\].

12. Anal sex with a steady partner \[*Realizar sexo anal con una pareja estable*\].

13. Send pictures or messages via the internet or a cell phone with sexual content (sexting) to a steady partner \[*Enviar imágenes o mensajes a través de internet o móvil (sexting) a una pareja estable*\].

14. Sex over the internet (cybersex) with a steady partner. \[*Tener sexo a través de la red (cibersexo) con una pareja estable*\].

15. Solitary masturbation (alone) when a person doesn´t have a steady partner \[*Masturbarse en solitario (sin compañía) cuando se está sin pareja*\].

16. Solitary masturbation (alone) when a person has a steady partner \[*Masturbarse en solitario (sin compañía) cuando se tiene pareja estable*\].

17. Having sexual fantasies when a person doesn´t have a steady partner \[*Tener fantasías sexuales cuando se está sin pareja*\].

18. Having sexual fantasies when a person has a steady partner \[*Tener fantasías sexuales cuando se tiene pareja estable*\].

19. Reading erotic magazines or books (with sexual content) \[*Utilizar revistas o libros eróticos (con contenido sexual)*\].

20. Watching erotic movies (for example, showing sexual activities) \[*Utilizar películas eróticas (por ejemplo*: *mostrando actividades sexuales)*\]

21. Sexual activity with two other persons at the same time (threesome) \[*Tener relaciones sexuales con dos personas al mismo tiempo (hacer un trio)*\].

22. Sexual activity with a group of persons at the same time (orgy or group sex) \[*Tener relaciones sexuales con un grupo de personas al mismo tiempo (hacer una orgía o sexo en grupo)*\].
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